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ABSTRACT 
 
Background: Listeria monocytogenes is an important bacterial agent of food spoilage and cause of listeriosis. 
Recently, plants have been increasingly considered as alternatives to chemical drugs for preserving foods. 
Therefore, it is highly important to study their antibacterial effects. This study was conducted to investigate the 
antibacterial effect of Thymus daenensis and Lavandula officinalis on L. monocytogenes. Extraction was done by 
maceration using ethanol and concentration performed by rotary concentrator. Minimum inhibitory concentration 
(MIC) was examined by broth micro-dilution according to McFarland Equivalence (CFU/mL 105). To determine 
minimum bactericidal concentration (MBC), all the wells without opacity were cultured on Mueller-Hinton agar. 
Total hydroalcoholic extract of T. daenensis and L. officinalis had a positive effect on L. monocytogenes and, at 
certain concentrations, could inhibit the bacterial growth. The best inhibitory effect on bacterial growth was 
obtained for T. daenensis extract at 16 µg/mL. Furthermore, this extract had the highest bactericidal effect on L. 
monocytogenes.  Regarding the findings of this study, the extracts of T. daenensis and L. officinalis could be used as 
antibacterial agents in food and pharmaceutical industries. 
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INTRODUCTION 
 
Bacteria are significant microbial agents and causes of food poisoning and food spoilage, directly affecting 
community health [1]. Nowadays, the diseases caused by contaminated foods are a main health problem in the 
world, even developed countries. Since microbial infections threaten humans’ health seriously and have been 
historically threatening their lives, they have been  Constantly seeking out substances and drugs to treat disease and 
relieve its complications [2-12].  However, excessive use of antibacterial drugs has led to increased resistance of 
many bacteria to different antibiotics [13]. In this regard, use of herbal drugs, as nature-based substances with lower 
risk than antibiotics, to treat bacterial infections and other diseases is particularly important and is increasingly 
searched [14-18]. Medicinal plants and their secondary compounds are also highly important because of playing a 
protective role against various diseases, pathogenic agents or plant parasites such as fungi, bacteria, and viruses [19-
23].The components that exert antibacterial, antifungal, and antiviral properties in certain plant species are referred 
to as phytoalexins [24]. Recently, antibacterial effects of different essences and extracts have been widely 
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investigated, indicating their ability to inhibit the growth of a wide variety of microorganisms with comparable and 
even greater effects than chemical and synthetic drugs.  Antibacterial plant-based components have many 
therapeutic properties, and not only help to treat infectious or other diseases but also often decrease many side 
effects due to antimicrobial agents [25]. Over the past 25 years, listeriosis has been the most significant foodborne 
disease. The first epidemic of listeriosis occurred in 1981 due to cabbage salad. Immediately following epidemics 
were associated with cheese, cooked and prepared meat, chicken pieces, and fish. Currently, 2000 people are 
reported to acquire listerosis each year, of whom 500 die. L. monocytogenes is a weak competitor of other bacteria 
but grows rapidly in refrigerated conditions where other bacteria cannot compete. L. monocytogenes is highly 
dispersed in nature, is highly resistant to unfavorable environmental conditions, and is carried in feces of many 
people including healthy people, pregnant women, and patients with gastrointestinal disease. This infection may lead 
to complications such as meningitis and septicemia [26]. L. monocytogenes is found everywhere in nature such as 
soil, water, and plants and therefore is carried out by humans and animals in large quantities. This bacterium 
survives in dried stool for more than two years and in soil to 295 days. L. monocytogenes is resistant to drying and 
its survival depends on temperature. At lower temperatures, L. monocytogenes survives further in dry conditions. 
This which is important in food chain [27]. Nowadays, medicinal plants are considered as good substitutes for 
synthetic agents for treatment and prevention of various diseases, as well as for prevention of food spoilage Thymus 
daenensis Celak is one of these plants and is a perennial plant from Lamiaceae family and contains tannin, 
flavonoid, glycoside, caffeic acid, and rosmarinic acid [28]. T. daenensis has small, and oval leaves one cm in size, 
small and white or purple flowers as pillow bushes on wooden base. Usable part of this plant is flowering shoot. 
These shoots contain effective substances such as a purple essence with a completely distinguishable smell. T. 
daenensis has energizing, digesting, antispasmodic, antifungal, antibacterial, antiepileptic, and antioxidant properties 
[29]. Lavender, scientifically referred to as Lavandula officinalis, is a perennial plant, one miter in height. L. 
officinalis is leaves are narrow and crossed on stem. L. officinalis flowers are bluish purple and are integrated at the 
end of stem.[30,31] .Aerial organs of L. officinalis have been reported to contain essential components, flavonoid, 
tannin, and coumarine. L. officinalis essence has more than 40 different components. The most important 
components of this essence are linalool acetate, cineole, linalool, nerol, and borneol [32]. Given that medicinal 
plants occur widely in Iran, investigation of these plants for antimicrobial effects may help to provide appropriate 
nature-based alternatives to control and treat bacterial infections [33-36]. This leads to less frequent use of chemical 
drugs and therefore fewer side effects [37]. This study was conducted to determine the antibacterial effects of T. 
daenensis and L. officinalis on L. monocytogenes. 
 
MATERIAL AND METHODS 
 
This study was conducted in Medical Plants Research Center of Shahrekord University of Medical. After the plants 
were provided, extraction was conducted using ethanol 70% and concentration performed by rotary evaporator. A 
concentrated and relatively dry extract of T. daenensis and L. officinalis was obtained. In addition L. 
monocytogenes (Listeria monocygenes PTCC1163) bacteria was provided from Iran Scientific and Industrial 
Research and cultured according to the manufacturer's instructions. Bacterial suspension was prepared according to 
McFarland Equivalent (CFU/mL 105) Broth microdilution Minimum bactericidal concentration (MBC) and 
minimum inhibitory concentration (MIC) of T. daenensis and L. officinalis were determined by Broth microdilution. 
To prepare different dilutions, initially 80 mg of each extract (weighed by digital weight) was dissolved with one 
mL dimethyl sulfoxide 5% to achieve 80 mg/mL dilution. Then 10, 16, 20, 32, and 64 mg/mL dilutions of the 
extracts were prepared using Mueller-Hinton Broth medium. Then, 10 µL of the above bacterial suspensions were 
introduced to the wells. Only the first well (positive control) contained microbial suspension and Mueller-Hinton 
Broth medium and the second one (negative control) contained Mueller-Hinton Broth and the extracts.Then, the 
samples were incubated at 37°C for 24 hours. To determine MIC, the concentration of last (most diluted) well with 
no opacity was considered MIC, and to determine MBC, all the wells without opacity were cultured on blood agar 
medium and then incubated at 37°C for 24 hours. The lowest concentration in which the bacterial growth was 
inhibited was considered MBC.   
 
RESULTS AND DISCUSSION 
 
In this study, the lowest MIC (16 µg/mL) was obtained for T. daenensis extract. The highest MIC against L. 
monocytogenes (32 µg/mL) was obtained for L. officinalis extract. The lowest and highest MBC (32 and 64 µg/mL, 
respectively) was obtained for L. officinalis and T. daenensis extracts, respectively (Table 1). Total hydroalcoholic 
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extracts of T. daenensis and L. officinalis had great effects on L. monocytogenes. T. daenensis extract exerted 
optimal effect on L. monocytogenes.  
  
Table 1. MIC * (µg/mL) and MBC ** (µg/mL) of the extracts 
 
Extract MIC(µg/mL) MBC (µg/mL) 
Thymus daenensis 16 64 
Lavandula officinalis 32 32 
*Minimum inhibitory concentration, ** minimum bactericidal concentration 
 
. 
 
Figuren 1.Amount MIC and MBC extracts 
 
This study was conducted to determine antibacterial effect of T. daenensis and L. officinalis on L. monocytogenes. 
The findings indicated that total hydroalcoholic extracts of T. daenensis and L. officinalis had positive effects on L. 
monocytogenes and, at certain concentrations, were able to inhibit bacterial growth. Furthermore, 16 µg/mL of L. 
officinalis had the best MIC. T. digenesis extract exerted the greatest bactericidal effect on L. monocytogenes, as 
well. Yin et al study on antibacterial effects of Allium hertifolium found that this plant inhibited the growth of four 
important foodborne bacterial species, L. monocytogenes, Staphylococcus aureus, Salmonella, and Escherichia coli 
O: 157 H:7. Several factors could contribute to antibacterial effects of this plant. An important explanation of 
inhibitory effects of plant extracts on bacteria may be phenolic components of these extracts, enabling them to affect 
decomposition of lipids of cell membrane and mitochondria and changes in membrane permeability and therefore 
bacterial cell death.Therefore, extract of a medicinal plant is likely to affect a microorganism greatly while it exerts 
lower or no effect on another microorganism and other diseases agents [38-60]. Method of extraction and type of 
used solvent may affect antibacterial effects of plants. If prepared by different methods and using different solvents, 
the extract of a plant may exert different antibacterial effects [57]. Sarabert investigated antibacterial effects of some 
plant extracts, at 0.2-10 µM/mL concentrations, on L. monocytogenes, Salmonella typhimurium, S. aureus, and 
Shigella dysenteriae and determined MIC of the extracts against these bacteria. 
 
CONCLUSION 
 
This study indicated that T. daenensis and L. officinalis total hydroalcoholic extract exerted considerable 
antibacterial effects. Because the antibiotic resistance of bacteria is constantly increasing, this finding is particularly 
important and these plants extracts could be used in pharmaceutical, food, and healthcare industries. 
 
REFERENCES 
 
[1]Sharafati-chaleshtori R, Sharafati-chaleshtori F, Rafieian-kopaei M, Ashrafi K. J Shahid Sadoughi  Univ.(2014) 
Med Sci; 19 (4): 525-32. 
[2]M. Bahmani, A. Zargaran, M. Rafieian-Kopaei, M. Saki, Asian Pac J Trop Med.,  (2014) , 7,   Suppl 1, 348-354.  
Mahmoud Rafieian- Kopaei et al Der Pharma Chemica, 2016, 8 (2):238-242 
_____________________________________________________________________________ 
241 
[3] M. Mirhoseini, A. Baradaran, M. Rafieian-Kopaei; J HerbMed Pharmacol, (2013), 2, 2, 53-4. 
[4] M. Bahmani, M. Mirhoseini, H. Shirzad, M. Sedighi, N. Shahinfard, Rafieian-Kopaei M, J Evid Based 
Complementary Altern Med., (2015), Jul, 20, 3, 228-38. 
[5] S. Asgary, R. Kelishadi, M. Rafieian-Kopaei, S. Najafi, M. Najafi, A.Sahebkar, Pediatric cardiology, (2013) , 
34, 7, 1729-35. 
[6] S. Asgary, M. Keshvari, A. Sahebkar, M. Hashemi, M. Rafieian-Kopaei, ARYA atherosclerosis, (2013) , 9, 6, 
326-31. 
[7] M-R. Ardalan, H. Sanadgol, H. Nasri, A. Baradaran, M-R. Tamadon, M. Rafieian-Kopaei, Journal of 
Parathyroid Disease, (2013), 1, 2, 17-20. 
[8] A. Azadmehr, R. Hajiaghaee, A. Afshari, Z. Amirghofran, M. Refieian-Kopaei, H. yousofi Darani, et al. J Med 
Plants Res., (2011) , 5, 11, 2365-8. 
[9] H. Shirzad, M. Shahrani, M. Rafieian-Kopaei, International immunopharmacology, (2009) , 9, 7, 968-70. 
[10] FG. Amini, M. Rafieian-Kopaei, M. Nematbakhsh, A. Baradaran, H. Nasri, Journal of research in medical 
sciences: the official journal of Isfahan University of Medical Sciences, (2012) , 17, 7, 621-625. 
[11] H. Nasri, M. Nematbakhsh, S. Ghobadi, R. Ansari, N. Shahinfard, M. Rafieian-kopaei, International journal of 
preventive medicine,( 2013) , 4, 3, 16-21. 
[12]  E. Heidarian, M. Rafieian-Kopaei, Pharmaceutical biology, (2013) , 51, 9, 1104-9. 
[13] Aguado V, Vitas AI, Garcia-Jalon I. Int J Food Microbiol. (2004) Feb; 90(3): 341-7. 
[14] M. Rafieian-Kopaie, A. Baradaran, J Nephropathol., (2013), 2, 2, 152-3.  
[15] M. Bahmani, A. Sarrafchi, H. Shirzad, M. Rafieian-Kopaei, Curr Pharm Des., (2016) , 22, 3, 277–285.  
[16] A. Sarrafchi, M.  Bahmani, H. Shirzad, M. Rafieian-Kopaei, Curr Pharm Des., (2016) , 22, 2, 238 – 246.  
[17] E. Shayganni, M. Bahmani, S. Asgary, M. Rafieian-Kopaei, Phytomedicine,( 2015) , 
http://dx.doi.org/10.1016/j.phymed.2015.11.004 
[18] H. Nasri, H. Shirzad, A. Baradaran. M. Rafieian-kopaei, J Res Med Sci., (2015) , 20, 491-50 
[19] M. Rafieian-Kopaei, S. Asgary, A. Adelnia, M. Setorki, M. Khazaei, S. Kazemi,F. Shamsi, J Med Plants Res., 
(2011) , 5, 13, 2670-2676.  
[20] H. Nasri, Sh. Hajian, A. Ahmadi, A. Baradaran, G. Kohi, P. Nasri, M. Rafieian-Kopaei, Iran J KID DIS., 
(2015) , 9, 421-6. 
[21] M. Rafieian-Kopaei, M. Setorki, M. Doudi, A. Baradaran, H. Nasri, Int J Prev Med.,  (2014) , 5, 927-46.  
[22] M. Mirhosseini, A. Baradaran, M. Rafieian-Kopaei, J Res Med Sci., (2014) , 19, 758-61.  
[23]M. Rafieian-Kopaei, N. Shahinfard, H. Rouhi-Boroujeni, M. Gharipour, P. Darvishzadeh-Boroujeni, Evidence-
Based Complementary and Alternative Medicine, (2014). 
[24] Ghasemi-Pirbalouti, A., Hashemi, M. and Ghahfarokhi, F.T. (2013) Ind Crop Prod. 48: 43-   48. 
[25] Rafieian-Kopaei M, Baradaran A, Rafieian M. J Res Med Sci. (2013); 18(7): 628 
[26] Murray PR, Baron EJ, Pfaller MA, et al (editors). Manual of clinical microbiology. ASM, Washington D.C., 
(1995). 
[27] Razavilar L. Tehran. University Pub. (2002) .84-90. Persian. 
[28] Ghasemi-Pirbalouti, A., Samani, M. R., Hashemi, M., and Zeinali, H. (2013). Plant Growth Regul. 1-13. 
[29] Ghasemi-pirbalouti, A. (2008). Published of Islamic Azad University Shahre kord Branch. 
[30] Zargari A. Medical plants. Tehran, Iran: Tehran University Pub; (2011).  
[31] Salehi Surmaghi M. Medicinal Plants and Phytotherapy. Tehran, Iran: Donyay Taghziah Press; (2010). 
[32] Mozaffarian L. (2011). Publications of farhang moaser.Tehran. 
[33] Mohammadizadeh, M. Rafieian-Kopaei, Int J Surg, ( 2013), 11, 4, 332-7. 
[34] P. Parsaei, M. Karimi, SY. Asadi, M. Rafieian-Kopaei, International Journal of Surgery,   (2013) , 11, 9, 811-5. 
[35] R. Sharafati, F. Sharafati, M. Rafieian-kopaei, Turk J Biol., (2011) , 635-9. 
[36] Z. Rabiei, M. Rafieian-Kopaei, E. Heidarian, E. Saghaei, S. Mokhtari, Neurochem Res, (2014) , Feb, 39, 2, 353-
60.  
[37] R.D.E. Sewell, M. Rafieian-Kopaei, J. HerbMed. Pharmacol, (2014), 31, 1-3. 
[38] Delfan B, Bahmani M, Rafieian-Kopaei M, Delfan M, Saki K. Iran. Asian Pac J Trop Dis. (2014); 4(Suppl 2): 
879-884. 
[39] Eftekhari Z, Bahmani M, Mohsenzadegan A, Gholami-Ahangaran M, Abbasi J, Alighazi N. Comp Clin Path 
(2012) ; 21: 1219-1222. 
[40] Gholami-Ahangaran M, Bahmani M, Zia-Jahromi N. Asian Pac J Trop Dis (2012); 2(1): S101-S103. 
[41] Forouzan S, Bahmani M, Parsaei P, Mohsenzadegan A, Gholami- Ahangaran M, et al. Glob Vet (2012) ; 9(2): 
144-148. 
[42] Gholami-Ahangaran M, Bahmani M, Zia-Jahrom N. Glob Vet (2012); 8: 229-232. 
Mahmoud Rafieian- Kopaei et al Der Pharma Chemica, 2016, 8 (2):238-242 
_____________________________________________________________________________ 
242 
[43] Bahmani M, Zargaran A, Rafieian-Kopaei M. Rev Bras Farmacogn. (2014); 24(4): 468-48. 
[44] Bahmani M, Banihabib EKH M, Rafieian-Kopaei M and Gholami-Ahangaran M.. Kafkas Univ Vet Fak Derg. 
(2015) ;  21 (1): 9-11. 
[45] Delfan B, Bahmani M, Eftekhari Z, Jelodari M, Saki K, Mohammadi T.. Asian Pac J Trop Dis. (2014); 4(Suppl 
2): 938-942. 
[46] Bahmani M, Saki K, Rafieian-Kopaei M, Karamati SA, Eftekhari Z, Jelodari M. Asian Pac J Trop Med. (2014) 
; 7(Suppl 1): 14-21. 
[47] Asadi-Samani M, Bahmani M, Rafieian-Kopaei M. Asian Pac J Trop Med. (2014); 7(Suppl 1): 22-28. 
[48] Bahmani M, Zargaran A, Rafieian-Kopaei M, Saki M. Asian Pac J Trop Med. (2014) ; 7(Suppl 1): 348-354.  
[49] Delfan B, Bahmani M, Hassanzadazar H, Saki K, Rafieian-Kopaei M. Asian Pac J Trop Med. (2014); 7(Suppl 
1): 376-379. 
[50] Bahmani M, Rafieian-Kopaei M, Hassanzadazar H, Saki K, Karamati SA, Delfan B. A. Asian Pac J Trop Med. 
(2014) ; 7(Suppl 1): 29-33. 
[51] Saki K, Bahmani M, Rafieian-Kopaei M. Asian Pac J Trop Med. (2014); 7(Suppl 1): 34-42. 
[52] Asadbeigi M, Mohammadi T, Rafieian-Kopaei M, Saki K, Bahmani M,  Delfan B. Asian Pac J Trop Med. 
(2014) ; 7(Suppl 1): S364-S368 
[53] Karamati SA, Hassanzadazar H, Bahmani M, Rafieian-Kopaei M. Asian Pac J Trop Dis. (2014) ; 4(Suppl 2): 
599-601. 
[54] Saki K, Bahmani M, Rafieian-Kopaei M, Hassanzadazar H, Dehghan K,  Bahmani F, Asadzadeh J. Asian Pac J 
Trop Dis. (2014) ; 4(Suppl 2): 895-901. 
[55] Bahmani M, Rafieian M, Baradaran A, Rafieian S, Rafieian-kopaei M. J Nephropathol. (2014); 3(2): 81-85. 
[56] Bahmani M, Saki K, Rafieian-Kopaei M, Karamati SA, Eftekhari Z, Jelodari M Asian Pac J Trop Med (2014) ; 
7(Suppl 1): 14-21. 
[57] Rasodi I, Mirmostafa SA. J. Agric.Food. Chem. (2003); 51(8): 2200-5. 
[58] Ahmadipour S, Ahmadipour Sh, Mohsenzadeh A, Asadi-Samani M. Der Pharmacia Lettre. 2016; 8 (1):61-66. 
[59] Mohsenzadeh A, Ahmadipour Sh, Ahmadipour S, Asadi-Samani M. Der Pharmacia Lettre. 2016; 8 (1):90-96. 
[60] Mohsenzadeh A, Ahmadipour S, Ahmadipour Sh, Asadi-Samani M. Der Pharmacia Lettre. 2016; 8 (1):129-
134. 
View publication stats
